Thymocyte injury after in vitro chemical exposure: potential mechanisms for thymic atrophy.
In addition to hepatic injury, thymic atrophy is a common observation in rodent subchronic toxicity studies. We have examined representative chemicals which produce thymic atrophy in rodents for their ability to cause direct thymocyte injury because the mechanism(s) responsible for these effects have not been determined. Although a number of the compounds examined failed to have any observable direct effect on thymocytes, others either inhibited lymphocyte proliferation or initiated cell death. In the latter group, thymocyte death was always preceded by increases in intracellular Ca++ and involved, to varying degrees, necrotic and apoptotic events. Apoptosis, as evidenced by cellular DNA cleavage into multiples of 180-200-base pair oligonucleotides and partial cell protection by cycloheximide treatment, was most evident after treatment with acetaldehyde or dibutyltin dichloride. A number of compounds that produce thymic atrophy also inhibited T lymphocyte proliferation without evidence of cell death. Considering that many of the compounds tested failed to produce any evidence of direct thymocyte injury (i.e., necrosis, apoptosis or inhibition of cell proliferation), indirect mechanisms may also be involved in thymic atrophy and may target prothymocytes in the bone marrow, after normal homing patterns or injure the thymic epithelium. Thus, it appears that a variety of mechanisms may be responsible for chemical-induced thymic atrophy and/or injury.